Minnesota Valley National Wildlife Refuge

Winter Tree Math
Pre-Visit Activities

Materials

e Classroom Math data sheet (1 per pair)

e TRuler (2 per pair)
e 12 -15 Tangent Height (auges

o Example Tape Reel, Tape Measure, CalCulator

Introduction

Follow the Project [earhing Tree ACtivity # 67: How Big Js Your Tree? (page

28¢) With the following adjustments:

ASK students to think about when
they Visit @ doctor for @ Checkup.
What body measurements do
doctors (or nurses) collect (head,
weight, height)? Biologists use
similar measurements for plants and
animals. Ask students to imagine
being a biologist working on a
National Wildlife Refuge. WWhen
working with plants, what part of a
plant do you think g biologist might
want to measure and why? List the
responses onh the board. If the
students don’t inClude tree
measurements add the Category to
the list.

ASK students why they think a
refuge biologist would ever heed to
measure a tree?

e TPiologists may measure the
Size Of trees to estimate the

Winter Tree Math

Different Conservation Professionals

Wildlife Biologists manage the health of the land
(habitat) for the benefit of wildlife. Trees that
make up a refuge habitat are hot harvested for
homes, paper, or firewood. Wildlife Biologists
often work at wildlife refuges.

TForesters have specCial knowledge in how to
manhage large forest areas. They often monitor
the health Oof a forest and make determinations
whether a forest is healthy enough to survive a
harvest. Some foresters specCialize in estimating
how much lumber (used to build homes, for
paper, toilet paper ahd mahy other things) a
selected harvest area Will produce. Foresters may
work for the (JS Forest Service or lumber
companies.

Arborists specCialize in the health of individual
plants, trees and shrubs. An arborist is Called
upoh when a disease brakes out in a SpecCific tree
or when a City governhment or City residents need
suggestions on the best species Of trees to plant
in the area. Many cities/communities hire
arborists.
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Minnesota Valley National Wildlife Refuge

amounts Of cover ahd food sources for wildlife. Bigger oaks, for example,
may produce a larger aCcorh Crop and more Cover fOr g Wide Variety of
wildlife like song birds, turkeys, bats, squirrels, and raCCcoons.

e PBiologist measure the size Of trees to estimate their age. Qlder trees may
be a sigh that the lahd has hot been disturbed. These trees tend to be big
and are usually found in areas that have been undisturbed by
development (for farms, homes and shopping malls). (Jnhdisturbed areas
are more |ikely to be places where biologists may find endangered species
Of plants, ahimals, insects, or amphibians.

e TPiologists measure the quantity Of trees t0 determine if ah area would be
ideal to protecCt for a wildlife habitat. In some habitat, Tallgrass Prairie
and Qak Savanna for example, fewer trees would be more desirable. In a
habitat onCe deciduous forest, more hardwood trees would be
preferred.

EXplainh to students that people in the past oftenh used their hands or their feet
t0 measure things. Why do you think these tools were used? People in the past
didn’t have the sCientifiC measuring tools we use today (like rulers) so they had
tO use tools aVvailable to them to estimate measurements.

Activity Ohe: Measuring in the Classroom

ASK students to piCKk a parther. Pass out the Measuring in the Classroom data
sheet and ruler to each team. Explainh that each team will have about 10
minutes to measure the height of their Chair, their desk, their |oCker, a wall,
ahd two things Of their Choice. (Jsing 3 “tools” they will take two estimates
(using their hand, their foot) ahd ohe measurement (using the ruler) of each
item.

1. Review both methods of estimating with the students.
e TWhat does a hanhd span l00K like?
e What does a foot spah |00k like?

2. Review how to aCCurately measure with a ruler.
Keep in mihd that some Classes may have very little, or even no,
measuring experience.
e Pring to their attentioh where zero is oh the rulers you are using.
In some cases it is at the end of the ruler. In other designs, zero
starts in from the edge.

Winter Tree Math 201¢
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Minnesota Valley National Wildlife Refuge

e Gome rulers measure in inches only. Qthers have inChes marked on
ohe edge and centimeters on the other. Make sure students Can
tell the difference and are measuring with the inChes edge.

e Demonstrate, Using two student volunteers, how to measure
something that is longer than 12 inChes. Have ohe student start at
ohe end Of g loCcker Or g counter. InstrucCt the second student to
mark the end Of each 12 inch interval with a finger before the first
student moves the ruler to contihue measuring.

Plan 10 minutes for teams to measure and record the results £for as manhy items
on the data sheet as possible. Ihstruct them to estimate using their hands or
feet first, then use the rulers to get a measurement.

o (Compare student estimates first. HOw aCCurate are the estimates? If
students do not make the conhection between hand Or foot Size and the
humber Of hahd or fo0ot Spanhs heeded in the measurement, select a
student from teams that Came up with very different measurements. In
front Of the Classroom Compare the Size of their feet or hands (or theirs
with yours). ASK each volunteer t0 use a ruler to measure the length of
his/her foot. Are these measurements the same? This is why ohe team’s
estimate may be different from anhother’s.

o TWere the measurements recorded using rulers more often the same?
How does using a scientific tool, like g ruler, improve aCCuraCy?

e Did everyone measure the same way? Deciding together where to
measure the height of the Chair, WhiCh part of the |loCker, Or the exaCt
same section of wall would improve the accuracy. This is Called a
protocCol: a simple plah oh where to take the measurement.

Activity Two: Guided Discovery of the Tangent Height Gauge
AsK students how biologists might measure the height of trees. After a brief
discussion of their ideas ask them toO seleCt g parther. Provide each pair with a
Tangent Height Gauge. EXplain that this is another scientifiC too| used to
measure trees. Their Job is to figure out how to use it. Write the following list
Of questions on the board. Give students 10 minutes to Work in teams to
discover the anhswers to the questions.

1. How do you hold it?

2. Where is the level and how do you use it?

3. Where is the mirror and how do you use it?

Winter Tree Math 201¢
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Minnesota Valley National Wildlife Refuge

4. That is a sight ring?
5. How do the sight rings help Yyou measure the height of a tree?

After 10 minutes, Compare student answers. Ask the students to 00K at the
picture on the side of the height gauge. What other tools Will they heed to use
to determine the height of the tree? Show students how they would use a tape
measure, a tape reel and possibly a CalCulator to complete the tree height
measurement using the Tangent Height Gauge.

Wrap-UP

Review the terms estimate (ah educated guess) ahd measurement (aCcurate,
precise, CorreCt ghswer) with the Class. IS esﬂmating a good method to use? It
depends oh the accuracy heeded.

This is why scientists have developed and use standard measurement tools. Is
this all that’s heeded to take gCCurate measurements...a good tool? No! The
way You measure also matters.

If biologists were going to Compare tree measurements from one site to
another, it is important to have a “planh”, Or @ protocCol, to improve aCCuracCy?
Explain that when they Visit the refuge they Will learn the methods biologists
use to measure trees. They Will make sCientifiC measurements and compare
those with the measurements of the Mihhesota State Championh Trees —the
largest trees in the state.

TRemind students tO wear appropriate Clothing like warm jackets, sCarves,
mittens, hats, Show pants.....and MOSt importantly Show boots. If conditions
allow, students will use showshoes for the outdoor activities.

Winter Tree Math 201¢
Page ¢ of 1¢



Minnesota Valley National Wildlife Refuge

Winter Tree Math
Classroom Measurements

TRecord your estimates and measurements in the table.
Select @ hew table for each thing you measure.

Your Desk Estimate Your Chair Estimate
height height
Foot Span Foot Span
height height
Hand Span Hand Span
Measurement Measurement
height height
Ruler Ruler
A Wall Estimate Your Locker | Estimate
length height
Foot Span Foot Span
length height
Hand Span Hand Span
Measurement Measurement
length height
Ruler Ruler
Estimate Estimate
length height
Foot Span Foot Span
length height
Hand Span Hand Span
Measurement Measurement
length height
Ruler Ruler
Winter Tree Math 2014
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Minnesota Valley National Wildlife Refuge

Winter Tree Math
On-site Activities

Materials
1 Backpack per team filled with the following equipment

e (Clipboards (1 per team)

e Pencils (1 per team)

e (Calculator (1 per team)

e TRefuge Tree Measurement data sheet (at least 3 per team)
e 6 tape measures(1 per team)

e 100’ Mmeasuring tape reels (1 per team)

e Tangent Height Gauges (2-3 per team)

o Winter Tree Math map (1 per team)

Laminated Winter Tree Math Card

(ohe for corresponding to each tree on the Winter Tree Math map)
Colorful plastic lanyard cord

Tree Guide (1 per team)

Introduction

Inside Visitor Center, (45 minutes)

Prior to the students’ arrival hang the laminated Winter Tree Math Cards on
the trees to be measured during this activity.

TReview with the students the difference between estimating and measuring.
Ihtroduce students to the real sCientifiC measuring tools (tahgent height
gauges and tape measures) and techniques (Circumference at breast height)
they Will use during their field trip t0 measure refuge trees as aCCcurately as
possible. (Jsing a student volunteer, Chaperone, Or Staff person to Simulate a
tree, demonstrate how to take each Of the following measurements.

NOTE: There will be trees to measure that do hot £t Common Situations: 4
tree With a Spiit trunk; g tree on a hill; or g tree intertwined with another.
EXpect student teams to Come baCk With different measurements for these
trees. (Jse this as an Opportunity to discuss the need for SCientific protocol...a
method that everyone 38rees to £ollow, ensuring that the data, in this case
measurements, are comparable.

Winter Tree Math 201¢
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To measure the Circumference at Breast

Height, use the small 6’ tape measure.

1. ASK for g tall student or adult volunhteer
€0 be your tree truhk. Measure from the
base of the trunk (ground level) up ¢ ¥
feet high (breast height for an average
adult). The reason for measuring up ¢ %
feet is because not all trees are shaped
the same. This number provides a
standard Oof measuring. Have the volunteer
Keep their finger on the ¢ ¥ foot mark. 4

2. At breast height (the volunteer’s finger)
use the tape reel to CirCle around the
simulated tree to measure Circumference.
TRecord this humber on the data sheet.

»

s B O w8 o W oo i e o B o

|

To measure the Crownh Spread, use the |arge 100 foot tape reel.
Students will look at the branChing of the tree and thenh take the gverage of
tWO measurements where the tree |00kS the widest. AS illustrated below,
1. ASK another volunteer t0 be 3 tree. Ask them to Spread their arms out
t0 simulate branches. SeleCt 2 more students volunteers. Have 1 student
stahd unhder the farthest branch from

the trunk on one side (A) and the other D
student stand under the farthest B O
branch from the trunk on the opposite Q}/J,f:;
side (B) '{) .. &
2. AsK a third student to hold the tape ){ Q% o
easure, pull the tape aCross to the YO e 0%13
second person and ask him/her to figure O Vo
out the distanCe between the two Lo L e
students (points). Record the humber 14, - -
on the data sheet. TN A
3. Request the student “tree” to Change c

directions and the other 2 students to

move t0 the hew farthest point

[oCations and repeat the procedure above using the new points (C and D)
under the opposite side of the Crown. Record the number onh the data

sheet.

Winter Tree Math 201¢
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Add the two measurements together and divide by 2 for ah average.
TRecord this humber onh your data sheet as Crown Spread.

TO measure Tree Height use the Tahgent Height Gauge

After reviewing student responses to the guided discovery questions from the
pre-activity, demonstrate for the Class ahd parent Chaperones, how to properly
use the gauge to measure tree height.

1.

2.

¢.

Stand straight and 20’20

measure the height HEIGHTISIGHT N~
Of your eyes from - ]
the ground. Write - ;ﬁ%ﬁ& A Fhow
down this humber

Onh your data sheet; .

it is heeded for the

Final tree height FIGUHE1 Q FIGURE 2
Calculation. NAVEEE T VAV L

While holding the gauge using the handle, line up the top of the tree
through both sight rings (holes) on the top. Keep the bubble inside the
leve| centered. ASK ahother student to tell You when it’s |evel Oor [00K in
the mirror. If the top Of the tree is below your View, move closer to the
tree. If the top Of tree is above your View, move away from the tree.

Once the top oOf the tree is centered in the sight rings and the bubble is
centered in the level tube, measure the distance between you and the
base of the tree trunk. Write this humber onh your data sheet.

Add your distance from the tree to the height of your eye. The ahswer
is the height of the tree you measured. Record the Tree Height on the
data Sheet.

Winter Tree Math 201¢
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Measurement Hike

On refuge, (45 minutes)

Divide students into groups equal to the number of adult |eaders. Each group
MUST have an adult with them. Pass out the baCkpaCks with all the equipment
(Clipboard, data sheet, pencil, tree height gauges, measuring tape, measuring
ree| and Calculator) to the |eaders.

EXplain that teams should finish all estimates first ahd then measurements for
a tree before moving on to ahother. If there is enough time, allow students to
measure multiple trees. The adult [eader should complete a data sheet for
each tree the team measures.

Data Analysis

Inside Visitor Center (20 minutes)

Ihstruct eaCh team to trahsfer the tree measurements recorded by the group
leader tO their own journal page. Pass out @ Copy Of the Refuge Tree Guide to
each team. Make a Simple Chart on the board, such as the one below, to
collect measurements for one tree from each team. [.ead the Class in a
discussion of the measurements and discoveries.

Bur Qak Cottohwood Eim Hackberry

CirCumference

Crownh Spread

Height

Wildlife Uses

Discussion Questions:

e How did the tre€ measurements compare to the Minnesota Champion
Tree? (have students refer to the Refuge Tree Guide and put the
Champion measurements in the second highlighted column for
comparison)

o TWhich tree had a measurement closest to the Minnesota Champion Tree?

o TWhich tree(s) were hardest t0 measure? (this misht be determined by a
wide Variable of measuréements Of the Same tree between teams)

Winter Tree Math 201¢
Page 9 of 1¢




Minnesota Valley National Wildlife Refuge

Discuss what made the

tree hard to measure. How

did each team decCide to
deal with the Challenge?
EXplain the protocol
scientist established for
any of the Cchallenging
situations they might have
encountered. Refer to the
graphicCs here, taken from
the DNR publiCation
Minnesota’s BIG Tree
TRegistry.

Winter Tree Math
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Minnesota Valley National Wildlife Refuge

Wrap-UJp Mahagement Conhnhection

Forest Mahagement

Why would it be important for a wildlife biologist to khow how to count,
measure and identify trees when managing a wildlife refuge? These sKills are
important for manhy reasons. Here a just 3 few examples:

» Bald eagles generally prefer large cottohwood trees along the
Minhnesota Rjver. Biologist Canh measure tree diameter and height to
determine if refuge trees are meeting the nesting requirements for Bald
eagles.

e Riologist may measure g Variety Of trees in g forest to estimate
the wildlife food resources. Depending on the specie, larger trees Will
Often produce more food for mahy types of wildlife.

e Dead trees are ah impOortant food source for woodpeckers. These birds
eat insects living under the bark of the dead and dying trees. Biologist
might count the humber of dead and dying trees in a forest to
determine whether it is providing habitat requirements for
woodpeckers.

* Measuring trees is also important to determine if there is adequate
wildlife shelter. Some plants also need a shaded forest £l00r to grow.

Winter Tree Math 201¢
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Winter Tree Math
Ihside Alternatives

Measurement Hike
Celect the trees closest to the Visitor Center for measurement. Assigh each
student team to just 1 tree.

o Jf a team’s tree is Visible from inside the Visitor Center, suggest they do
their estimates from a window.

e InstrucCt students to alternate between quiCKly going outside to take
ohe Or tWOo measurements with a brief warm up time inside the Visitor
Center.

o FEach student team should do all the math Calculations back in the
Visitor Center after they have collected all the measurements.

Compare the measurements they made with the measurements of the State
Champion of the same species using the Minnesota’s Native BlG Tree Registry
list found in the equipment bin. Ask students to record the measurements of
the State Champion in the second data box oh their jourhal page. [eave the
third box blank. Suggest to the teachers that they might complete the third
data box with measurements taken from a SChoolyard tree.

If there is still time available here are a few additional suggestions:

1. GO0 to the DNR BIG Tree Registry on the DNR website. With
Chaperone help, have each student team determine the point value
fFor the tree they measured using the formula below.

Points= Circumference (in.) + the height (ft.) + % the Crown spread

2. Focus on ghother type Of tree measurement: age. Begin by
watching a JTube Video on How to {Jse ah InCrement Borer
(FinnforcCe is a good choice). Narrate and demonstrate alongside
the video using the real borer.

Winter Tree Math 201¢
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3. Pass out g tree CoOKije t0 eaCh student (Or student teams) and let
them do a self-guided discovery of a tree cookie. Have them
consider the following guestions:

. What do the red and white rings represent?
. Why are some rings wider than others?
o How old was this tree?

ASK students to share their answers. CorreCt ahy misconceptions.
EXplain to students, if they do not already khow, that the humber
Of rings indicates the age of the tree when it Was Ccut. The dark
and light ring together is considered onhe year’s growth. The light
ring is wood produced during the summer growing season. The
dark ring is wood produced during the fall growing season.

ASK students tO count baCk to the Year their tree was “born” (3
young sapling. How old were they at that time? What important
events were taking place in their lives then?

Winter Tree Math 201¢
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Winter Tree Math... Refuge Tree Measurements

Iree Name Tree Tag Number
Circumference Tree Height Crown Spread
Tree
Estimates How big around is your tree? | How tall is your tree? | How wide is the top of your tree?

King a gu )
Making a guess in. f1. f1.

Measuring Tree Circumference
Measure 4 3 feet from the base of your tree. Wrap the tape measure around tree

Tree Circumference = nearest inch
Measuring Tree Crown Spread 9
1. Students stand on opposites sides under the widest parts of the crown and :
make the following measurements: fg <
> c:z\g:lmmlngr E}D:z >
. Distance from (A) to (B): nearest foot \ -
. Distance from (C) to (D): nearest foot ¢
2. Add the two measurements together. Find average by dividing your anhswer by 2.
C
Distance A to B | 4| Distance Cto D | = | Total | $ total rown
Crown Spread Spread
Using Tape Reel I + . - #t. | 1 total £t
(your measurement) (your measurement)

Measuring Tree Height

Step 1. Stand straight, measure from the ground up to your eye. 20/20 \
Record your answer to the nearest foot. . HEIGHTISIGHT é g
the ground using bubble. Line up the top of the tree through both ‘ f ‘
sight rings (holes). If tree is not in view, step closer; if too much ? Fmﬁ
tree in view, step back. N ;fu_ﬁl_m » ;Q T\
Step 3. When top of tree is in both sight rings and bubble is level,

measure the distance from base of the free to your foes.

Step 2. Hold gauge (by the handle) up to your eye. Level gauge to
Step 4. Add the two measurements together for the height of the tree. Record the data.

. Height from the ground to your + Distance from = | Tree Height
Tree Height eyes you to the tree
Height Gauge + - £+,
(your measurement) (your measurement) (answer)
Winter Tree Math 2014
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